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FOREWORD 



The Educational Resources Information Center - Clearinghouse 
on Educational Facilities (ERIC/CEF) is a clearinghouse for infor- 
mation about sites, buildings, and equipment used for educational 
purposes, ERIC/CEF is part of a national network of 19 clearing- 
houses, each covering a different field of educational research. 
Information from all these clearinghouses is reported monthly in 
Research in Education (RIE), a publication of the U.S. Government 
Printing Office (annual subscription: domestic $21.00, foreign 



.Since January, 1968 app t oximately 1,100 documents have been 
submitted by ERIC/CEF for inclusion in RIE. In addition, approxi- 
mately 3,700 documents have been accumulated in a local collection 
which serves more specialized interests. While the clearinghouse 
collection does include textbooks, dissertations, and journal 
articles, the prime mission of ERIC/CEF is to locate and report 
on documents that are not well known nor widely distributed. 



In performing subject searches in RIE, researchers should 
correlate its use with the Thesaurus of ERIC Descriptors. Descrip- 
tors are technically meaningful" terms or short phrases that are 

and which may also he used as 
used to generate tl s particular 



used to characterize a document 
index entries. The descriptors 
bibliography were: 

Astronomy 

Biological Sciences 

Biology 

Chemistry 

Laboratory Equipment 
Microbiology 



Physics 
Planetariums 
Science Equipment 
Science Facilities 
Science Laboratories 



A __ ... Science Materials 

All documents in the ERIC/CEF collection, which had been indexed 
using one or more of. the aforementioned descriptors, were initial 
candidates for. the biblioqraphy. These documents were screened 
for applicability and quality and then organized into sections 
according to content. 



The. references contained herein do not represent an exhaustive 
compilation of publications on the subject. However, many of the 
documents are not widely circulated} and the biblioqraphy serves to 
disseminate this information. 



May, 1970 



Howard E. Wakefield 
Director 
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SPEECH EDUCATION 

this building program statement for the new chemistry 

.ADDITION AT PURDUE 'UNIVERIITY WAS COMPILED TO PROVIDE THE 
ARCHITECT AND DEVELOPMENT PLANNING PERSONNEL WITH INFORMATION 
ABOUT AC ADEM IC SPECIFICATIONS THAT COULD BE USED AS A BASIS FOR 
DESIGNING A NEW CHEMTs'TRY FACILITY , THE GENERAL.' PLAN TS BASED ON 
PROJECTED STUDENT ENROLLMENT. SPECIFIC PLANS *A*. *B*. ANO *C* 

ARE BASED ON GRADUATE STUDENT ENROLLMENT. SPACF ALLOCATIONS FOR 
EACH DIVISION ARE DISCUSSED IN RELATION TO PLANS *A* AND *B*. THE 
STATEMENT DISCUSSES BUILDING CHARACTERISTICS SUCH AS ACOUSTICS, 
AI R-CONDITIO NING. BULLETI N BOA RDS, BELL S, C LOCKS. ELECTRICAL 
EQUIPMENT, FLOORS, OFFICES, LABORATORIES, SAFETY, TELEPHONE AND 
TELEVISION CONDUIT. FACILITIES REQUIREMENTS RELATIVE TO CHEMISTRY 
ARE CLASSROOM SPACE, TEACHING LABORATORY SPACE, LABORATORY 
SERVICES, RESEARCH LABORATORY, CFFtCE STORAGE AND LIBRARY SPACE. 
SPECIAL CONSIDERATIONS NECESSARY FOR THE AUOIOlOGV AND SPEECH 
SCIENCE S" DEPA RTMENT MISS ION. STAFF AND SPACE DEPARTMENT. CLINIC, 

OFFICE., CONSULTATION SPACE, - GRADUATE - TEACHING LABORATORIES AND 

TELEVISION COMPLEX-ARE DISCUSSED. APPENDICES INCLUDE TABLES OF 

enrollment projectionss and space requirements for the department 
of chemistry, audiology and speech sciences. <hhi 
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DESCRIPTORS- “CHEMISTRY* “COLLEGE BUILDINGS, “FACILITY 
REQUIREMENTS* “LABORATORIES, “SPACE UTILIZATION* AUDIOLOGY, 
EDUCATIONAL FACILITIES, PLANNING, SPATIAL RELATIONSHIP 

A GENERAL GUIDE TO THE ARCHITECT REGARDING THE ACADEMIC 

REQUIREMENTS 'FOR A CHEMISTRY 'FACTlTTY. SUBJECT 'ORGANIZATION' IS IN 
TERMS OF— ( 1 JGENERAL ACADEMIC BUILDING PLANNING CRI TERI A , ( 2) THREE 
SUMMARIES OF SPACE REQUI RED , (3 > SPECIF IC SPACE REQUIREMENTS, AND 
( A ! FUNCT ICNAL RELATIONSHIP DIAGRAMS. SPECIFIC ACADEMIC AREAS 
BEING RESEARCHED INCLUDE CHEMISTRY, AUDIOLOGY, AND SPEECH 

SCIEN CES, (LD)// 
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L ABORATORI E S* F ACILITY GUIDELINES* INTERIOR SPaCF* PHYSICAL 
DESIGN NEEDS# SPACE DIVIDERS 

A DESCRIPTION is PRESENTED OF AN EXTENSIVE REMODELING JOR 
DONE ON A DOW CHEMICAL COMPANY RESEARCH AND DEVELOPMENT 
LABORATORY. AFTER A CONSIDERATION OF WHY MODIFICATION WAS 
_ NECE SSARY* DESIGN AND STRUCTURAL FEATURE S ARE DESCRIBED# GIVING 
EMPHASIS TO THE FOLLOWING-- (1 j LAB BENCHES AND FURNITURE# (2) 

CABINET SYSTEM OF CONCEALING SERVICE PIPING* (3) STORAGE 

CABINETS* (4) FUME HOODS WITH EXHAUST FANS# (5) INTERIOR 

partitions f and < 6) utilities* pho tographs are included. <fs>// 
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"LABORATORY EQUIPMENT , "SECONDARY SCHOOLS, LABORATORY PROCEDURES, 
RURAL SCHOOLS, STUDENT MOTIVATION, TEACHING TECHNIQUES 

NEW TEACHING TECHNIQUES HAVE CHANGED THE APPEARANCE OF THE 

•SECONDARY SCHOOL CHEMISTRY LABORATORIES IN ASIA* STUDfNT INQUIRY 
AND PROBLEM- CENTERE D LEAR NING IS DISPLACING THE 
LECTURE-DEMONSTRATION EDUCATION ft CHNXQUE TT hT s’TppR 0 a C H 
GENERATED A NEED FOR A NEW TYPE OF CHEMISTRY LABORATORY BENCH. A 

movable, 'mechanically independent, hexagonal-shaped bench which 

FACILITATED THE FORMATION OF FIVE MEMBER STUDFNT GROUPS WAS 
DESIGNED. BEING MECHANICALLY INDEPENDENT MADE~THE RENoH 
APP„LJ_CA BLE TO T HE REMOT E RURAL RE GIONS OF ASIA. WHERE, WITH 

SLIGHT MODIFICATIONS, IT PROVED SUCCESSFUL iVfTeTd TESTS". 

SKETCHES CF_A TY'ICAL CLASSROOM AND BENCH HELP EXPLAIN THE 
GENERAL CONCEPTS. (TC)// 
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"DrSCRTPrOfflS^FACILTT V ' CASE 5 I UUIKS. ft H LE yTBLE~F~g'CTCTTlES. 

•LABORATORY EQUIPMENT, •MULTIPURPOSE CLASSROOMS. #SCIfnCE 
LABORATORIES. CLASSROOM DESIGN, FLEXIBLE CLASSROOMS 

DESIGN AND FUNCTIONAL FEATURES ARE DESCRTrED FOR CORNELL 
UN IVERSI TYS CHEM ISTR Y C LA SS R 0£M - LA R 0 H A T 0 R_Y _U N T T S . EMPHASIS IS 

given TO SPACE and money economies afforded "by The MULTIPURPOSE 

UNITS OR iMOoULES. WHICH ARE CONSIDERABLY SMALLER THAN THE 
PREVIOUS LABS. DESIRABLE FEATURES ARE ALSO NOTEO FOR THE 
LABORATORY EQUIPMENT (WORK BENCHES, EXHAUST HOODS, STORAGE 
DRAWERS* AND UTILITIES). (FS)//‘ 
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SAFETY, ^SCIENCE LABORATORIES* *VENTILATION, LABORATORIES, 

SCIENCE EGUIPMENT 

OBJECTIVE OF THIS ARTICLE IS TO PRESENT A BRIEF OUTLINE OF 
_PRlNCIPLES_FOR SATISFACTORY USE OF_FUME HOODS, IN SCIENCE 
LABORATORY DESIGN, if IS INTENDED TO SERVE AS AN~INTRnDUCTlON FOR 
ARCHITECTS AND DESIGNERS ON THE IMPORTANCE OF APPROPRIATE DESIGN 
OF FUME HOODS TO INSURE SAFETY, INCLUDES— ( 1 ) SELECTION OF FUME 
HOODS, (2)LOCATION OF THE FUMt HOOD IN THE LABORATORY, (3) TESTING 
AND ADJUSTMENT, (A)FUME HOOD EXHAUST SYSTEMS, (5)HAZAR0$ ASSOCIATED 
_WITH FUME HOOO DISCHARGES, ( 6 ) ADDITIONAL 
INFORMATION, (7)BIBLIOGRAPHY, <RH)// 
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1 <4* REPRODUCED FROM THE HANDBOOK OF LABORATORY SAFETY 

12 PAGES 

QES CR I PTORSw ^LABORATORY EQUIPMENT, ^SCIENCE FACILITIES, 
'^VENTILATION, LABORATORIES, LABORATORY SAFETY’, SAFETY, SCIENCE 

equipment, science laboratories 

DETAILED DISCUSSIONS ARE PRESENTED DEALING WITH jHE 
SELECTION AND DESIGN OF FUME HOODS FOR SCIENCE LABORATORIES, 
_AREAS COVERED INCLUDE— ( 1 ) AIR FLOW DESIGN, t?) MaTERtALS 
PROPERTIES, (3) "LOCATION l7rTHE LABT^41 “TEsTTnG AND ADJUSTMENT, 
(5) EXHAUST SYSTEMS, AND (6) HAZARDS OF FUME DISCHARGES, (JJ)//// 
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SCIENCE FACILITIES 

INFORMATION IS PRESENTED CONCERNING AIR PRESSURE AND FAN 
PERFORMANCE IN RELATION TO THE EFFECTIVE VENTILATION A ND FUME 
REM OVAL WITHIN A BUILDING. THIS INFORMATION IS TNTF NDEn FOR USE IN 

designing laboratory facilities in which the re-entry of fumes is 

PREVENTED. (FS>// 
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AN OUTLINE IS PRESENTED OF THE OPINIONS OF 

PE.S_I G.Nt MAINTEN AN CE # CONSTRUCT I O N » AND ENVIRONMENTAL FNGTMEERS 

CONCERNING FUME HOOD EXHAUST SYSTEM'S. THE MATERIAL IS'VaSED 

PRIMARILY ON EXPERIENCE OF ACTUAL OR PROPOSED 

INSTALLATIONS. CONSIDERATION IS GIVEN TO THE FUNCTlONAl DESIGN OF ^ 

FUME HOOD EXHAUST SYSTEMS AND MATERIALS USED IN FUME HOOD EXHAUST ' 

SYSTEMS. <FS>// 
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“LABORATORY SAFETY* “SCIENCE LABORATORIES* “VENTILATION* 
EX HA USTI NG* FAC ILI TY GU ID ELINES* FACILITY REQUIREMENTS* PHYSICAL 
DESIGN NEEDS* SAFETY EQUIPMENT* SCIENCE EQUIPMENT" 

BASED ON A HYPOTHETICAL LABORATORY DESCRIBED IN THE TEXT* A 
GUIDE IS PRESENTED FOR THE ANALYSIS AND SELECTION OF FUME REMOVAL 
ALTERNATIVES THAT RESULT IN ADEQUATE VET ECONOMICAL LABORATORY 
AIR CONDITIONING DESIGN, PROCEDURES ARE SUGGESTED FOR DETERMINING 
The MOST ECONOMICAL SYSTEM TO INSTALL AND OPER/^E. “DISCUSSIONS OF 
THE ARTICLE ARE INCLUDED* ALONG WITH THE AUTHOR *$ RESPONSES TO 
THE COMMENTS* (FS)// 
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EQUIPMENT. ^LABORATORY SAFETY, ^SCIENCE LABORATORIES* 
“VENTILATION* AIR FLOW* EQUIPMENT STANDARDS. FACILITY 
^REQUIREMENTS? PHYSICAL DESIGN NEEDS? SAFETY EQUIPMENT • SCIENCE 

facilities ' 

A COMPREHENSIVE DISCUSSION IS PRESENTED OF CONSIDERATIONS IN 

. the design and selection of Laboratory hoods (exhausted fume 
enclosures normally found in laboratories), the following are 

-AMONG _LHE IMPORTANT FEATURES GIV EN E MPHASIS— M) MATERIALS OF 
CONSTRUCTION* (2) SAFETY DEVICES. (3) ACCESSORIES* (~4> HOOD " 
DESIGN AND LOCATION* (5) EXHAUST HOOD COMPONENTS, (6) INSPECTION 
AND BALANCING OF NEW INSTALLATIONS, AND (7) PREVENTIVE 
MAINTENANCE TIPS. <FS)// 
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WSc^TPTO^iS^» C"HEC K L I S T^ "^CI?UL'E'GK “B U I LOTTOS ED'iTC A T T OMA L 

EQUIPMENT* ^FACILITY GUIDELINES* #PHY5ICS INSTRUCTION, 

bibliographies* classrooms* laboratories? laboratory equipment 

THIS CHECKLIST WAS COMPILED IN ORDER TO PREVENT PLANNERS 

£19 .1.1^ NG JMPOR TANT^ FEATURES Of BUILDING 

DESIGN IN PHYSICS AS WELL AS TO ENCOUR~AGE‘ CONSULTATION' BETWEEN 
ARCHITECT AND CLIENT, TWENTY-EIGHT CATEGORIES OF FACILITIES ARE 
COVERED RANGING FROM GENERAL STRUCTURAL CONSIDERATIONS TO FACULTY 
OFFICES AND INCLUDING ENVIRONMENTAL CONSIDERATIONS* VARIOUS TYPES 
OF ROOMS .AND LABORATORIES* UTILITIES* HARDWARE? ETC* A 
BIBLIOGRAPHY OF REFERENCE MATERIAL IS INCLUOEO. (N.I.l 
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descriptors- ^college buildings, ^physics# ^science facilities# 
building innovation# mechanical EQUIPMENT# scinece EQUIPMENT#' 
SCINECE LABORATORIES 

A REVIEW OF 26 EXAMPLES OF BUILDINGS WITH PHYSICS FACILITIES 
EMPHAS I ZES UNUSUAL ARCHTtTCTURAL AND C 0 N C E P T UA~ ^iTU rYS. 

INCLUDED IN EACH EXAMPLE ARE-^(l) INSTITUTIONAL STATISTICS# (2) 
ARCHITECTURAL DATA AND STATISTICS# O) EXPLANATORY TEXT FOR 
HIGHLIGHTED FEATURES# (4) PHOTOGRAPHS# (5) FLOOR PLANS# AND (6) 

diagrams, architectural Emphasis is placed on-i < n mechanical 

EQUIPMENT SOLUTIONS# <2) PLAN SCHEMES# AND (3) SPA TIAi AMENITIES. 
(MH) — 
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PHYSICS 

THTS~R1 PORT - WA~S~P REPA~RECr — BT^T hE ""CONSULT I ng“F IRK" oF TAYLOR ,”~ 
__ LIEBERFELO AND HELDMAN* INC, FOR PRINCETON UNIVERSITY TO PROPOSE 
A BUILOINC- PROGRAM WHICH WOULD SATISFY THE SPACE NEEDcj OF THE 

MATHEMATICS AND PHYSICS DEPARTMENTS. THE PROPOSED PROGRAM OF 

RENOVATION AND NEW CONSTRUCTION TOOK INTO ACCOUNT— (1) ENROLLMENT 

EXPECJATICNj (2) RELATIONSHIP OF T EACHING AND RESFARCh, (3) 

PHASING OUT OF PRESENT TEMPORARY BUILDINGS* AND (4) SoECIALIZEO 
LIBRARY NEEDS. THE UTILIZATION DATA WAS COLLECTED BY 
CATEGORIES — (1) REGISTRATION* (2) NUMBER OF COllRSF OFFERINGS, (3) 
__ SIZE AND iNUMBER OF MEETINGS/WEEK, (4) SPACE REoUIRFMEnTS AND 
SPACE AVAILABILITY FOR OFFICES, LABORATORIES, CLASSROOMS, 
RES EARCH , ST ORAGE, (S) COM M ON SERVICE SPACE REoUI REMEnTS , AND (6) 
USE OF LIBRARY. THE RECOMMENDATIONS OF THE CONSULTANTS FOCUSED ‘ 

ON— (1) SPECIFIC SPACE NEEDS FOR EACH DEPARTMENT, (2) new SPACE 

THAT SHOULD BE CONSTRUCTED, AND (3) DISTRIBUTION OF SPACE TO THE 

TWO DEPARTMENTS BASED ON PROJECTED ENROLLMENTS IN THE TWO 

DEPARTMENTS. TABLES RELATING TO THE ABOVE AREAS ARE InCLUOED. 

(HH) 
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DESCRIPTORS- "BUILDING DESIGN , "SCIENCE FAC I~L I T I EsTHlABOR ATORY 
^EQUIPMENT. SCIENCE EQUIPMENT* science LABORATORIES 

IN ORDER TO SERVE COLLEGE ADMINISTRATORS, ARCHITECTS AND 
PHYSICS EDUCATORS* A COLLECTION WAS MAOE OFMATERlAL REFLECTING 

THE ST ATE-OF-THE-ART OF PHYSICS BUILDING DESIGN. JTHIS BODY OF 

MATERIAL* INCLUDING DRAWINGS* DIAGRAMS* AND PHOTOGRAPHS," RESULTED 

LARGELY FROM EXTENSIVE INTERVIEWS WITH ABOUT 50 INSTITUTIONS WHO 

HAD RECENTLY BUILT SUCH FACILITIES. ALL PHASES OF PLANNING AND 
CONSTRUCTING PHYS ICS BUILDINGS ARE DISCUSSED, (JTI///V 
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A PRELIMINARY SURVEY OF SOME OF THE MATERIAL RELEASED IN THE 
_SUMMER_QF_1.960, UNf)ER_LHg_ .TIJLE J3F_*PROJEC'L ON THE DESIGN OF 
PHYSICS BUILDINGS* IS PRESENTED FOR THOSE WHO CANNOT AWAIT THE"' 
RELEASE OF THE FULL REPORT, INCLUDED IS A WIDE RANGE OF ARTICLES 
UNDER THE GENERAL HEADINGS OF— U) THE PHYSICS BUILDING, (2) THE 
SCIENCE BUILDING, (3) SPECIAL FACILITIES, AND (4) GENERAL 
PLANNING. THE DOCUMENT CONTAINS PHOTOS, DRAWINGS, AND DIAGRAMS 
WHERE PERTINENT. (JT) 
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A DESCRIPTION IS PRESENTED OF THE DESIGN AND CONSTRUCTION 

A CLEAN ROOM FOR A NEW MICROELECTRONIC EQUIPMENT FABRICATION 
facility for t he itt fe deral laboratories, solutions are 

PRESENTED TO PROBLEMS IMPOSED BY SITE# REQUIREMENTS*”' ~AND 

scheduling, some of the features of the facility to which special 

CONSIDERATION IS GIVEN INCLUDE THE FOLLOWING— ( 1 ) AIR 
CONDITIONING SYSTEM# ( 2 ) AUDIO INSULATION# (3) LAMINAR FLOW# (4) 
EXHAUST SYSTEM* (5) WATER SUPPLY# (6) FLOOR COVERING* AND (7) 
LIGHTING. (FS ) // 
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DESCRIBED ARE THE FUNCTIONS. EQUIPMENT. FURNISHINGS. AND 
DESIGN OF SPACES FOR PHYSICS TEACHING IN LOWER AND HIGHER 

IN NEED OF— <1> 
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DESIGN* AESTHETIC* ANO FUNCTIONAL FEATURES ARE DESCRIBED FOR 

TELEPHONE LABORATORIES* HOLINDEL* NEW JERSEY# FACILITY. 

DESIGN CRITERIA ARE CITED* AND EMPHASIS IS GIVEN TO— (1) 

F_L EAIAIUT Y PROV IDED BY THE P ORTA Bj E_UTj[ I _JMT V WALLS * (?) THE 
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DESCRIPTIONS OF KEY EDUCATIONAL FEATURES' 6F THE SPITZ’ MODEL 
A4 PLANETARIUM ARE PRESENTED ALONG WITH DESCRIPTIONS OF THE 
DESIGN FEATURES OF THE INSTRUMENT#PHOTOGRAPHS DEPICTING THE 
-VARIOUS. COMPONENTS of the instrument ARE INCLUDED# (Fs ) // 
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A 'BRIEF EDUCATIONAL RATIONALE IS PRESENTED FOR THE INCLUSION 
°Z A PLANETARIUM IN ELEMENTARY AND SECONDARY ImSTrUCTtON. NOTES 
ARE GIVEN FOR THE FOLLOWING— <U THE ELEMENTS COMPRISING AN 
EDUCATIONAL-BASED PLANETARIUM* (2) P ROGRAM OBJECTIVES* AND (3) 
TOPICS AND CONCEPTS APPLICABLE TO THE PLANETARIUM CURp I CULUMFOR 
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the in ati 0 1 n ^s_on l y atmosphe r 1 u m-pl_k «' - ■ <v riijm was constructed 

IN NEVADA FOR USE BY SCHOOLS* YOUTH GROUPS * _ AND THF GFNFRAL 

^ ME r . S ^ ( i IAL MATURES of the PROJECT INCLUDE a MOTION 
PICTURE PROJECTOR CAPABLE OF COVERING 180 DEGREES OF THE DOME 
INTERIOR* A LENS CREATING ENLARGEMENTS 6AO#OOQ TIMES THE 
ORIGINAL* AND A SOLAR ENERGY HEATING SYSTEM. THE FAC I | ITY IS 
^ *P.ECIE D. JLQ... P.ROy_U)E__LQ R JSEV E R A L TYPES OF LEARNING PROGRAMS! THE 
HOST INNOVATIVE BEING C L A S sT^liTl^R W Gy AND RELATED *’ ^ 

OCEANOGRAP H I C SCIENCES* ALL WELL WITHIN THE CAPABILITIES OF THE 
PROJECTOR AND LENS. IN ADDITION* CLASSES IN MFTEOROLOgY* 
ASTRONOMY* SPACE SCIENCE* AS WELL AS SUMMER TRAINING SESSIONS FOR 
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THE FEATURES OF THE FIBER GLASS SHELL CONSTELLATION SEAT ARE 
DECRIBED GIVING DETAILED SPECIFICATIONS OF THE MATERIALS AND 
DESIGN OF THESE SEATS, WHICH ARE UTILIZED IN 

PLANETARIUM-CLASSROOMS* TYPICAL SEATING PATTERNS FOR COMBINATION 
P LANETAR rtM-CLASSRQOMS ARE PRESENTED AND ARE SU PPt FME nTEP WITH 
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OF A PLANETARIUM* DESIGN FEATURES ARE PRESENTED FOR ThE PRINCIPAL 
CONTENTS CP THE PLANETARIUM CHAMBER* SPACE REQUIREMENTS ARE 
NOTED* AND SPECIFICATIONS ARE RECOMMENDED FOR ASPECTS OF THE 
PLANETARIUM CLASSROOM SUCH AS ACOUSTICS* FLOORS * TiGHtING. THF 
SPITZ PERFORATED ALUMINUM PRUJECTI ON "DOME I S D~FS CRIB E D^I N C L U D I NO 
CONSIDERATION OF THE METHODS OF SUPPORT AND OPERATION IN 
ADDITION* SPECIFICATIONS ARE PRESENTED FOR OTHER EQUIPMENT ANO 
?PTURESj.C_F. THE PLANETARIUM^ A SCHEMATIC ILLUSTRATION IS 
INCLUDED* <FS>// ~ ~~ ~ 
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A variety of WAYS and possibilities ARE EXPLORED IN WHICH 
THE DEVELOPMENT OF ELEMENTARY SCHOOL SCIENCE FACILITIES CAN BE 
REALIZED. SUGGESTIONS ARE OFFERED FOR ITEMS TO BE CONSIDERED IN 
PLANNING AND EQUIPPING SUCH FACILITIES. A CHECKLIST IS INCLUDED 
FOR AN ELEMENTARY SCIENCE FACILITY. <FS> 
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DESCRIPTIONS ARE PRESENTED OF VARIOUS DESIGN FEATURES AND 
..TYPES OF EQUIPMENT INCLUDED IN AN ELEMENTARY SCHOOL SCIENCE 
EXPERIENCE CENTER— A FACILITY DESIGNED TO GIVE PUPILS AN 
OPPORTUNITY TO HAVE FIRSTHAND SCIENCE EXPERIENCES IN A LABORATORY 
ENVIRONMENT. PHOTOGRAPHS AND DIAORAMATIC FLOOR PLANS OF THE 
FACILITY ARE INCLUDED. (FS) _ 
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SUBPUBLICS IN PLANNING AND EQUIPPING NEW SCIENCE FACILITIES ANO 
REMODELING OTHERS TO PROVIDE ADEQUATE SCIENCE INSTRUCTION. THE 
ARTICLE DISCUSSES TRENDS IN SCIENCE TEACHING, FACILITIES* 
EQUIPMENT* AND SPECIAL PROBLEMS. (FPO), 
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_ INSTRUCTION, ^SECONDARY SCHOOL SCIENCE. *FACILlTY REQUIREMENTS. 
EQUIPMENT UTILIZATION, LABORATORY EQUIPMENT, PHYSICAL SCIENCES. 
SCIENCE EGUlPMENT, SCIENCE LABORATORIES 

MANY HIGH SCHOOLS ARE BKOAOENING THEIR SCIENCE CURRICULUM 

KITH SPECIALISED COURSES. THIS REPORT SURVEYS - fH£ — NATURE OF THESF 
COURSES AS BEING— (1) DEVELOPMENTAL* (3) APPLIED, AND (3) 
SPECIALIZED. A SURVEY OF THE SEPARATE SCIENCE courses reveals 
_THAT only A FEW CLEARLY FIT INTO THE ABOVE THRFE CLASSIFICATIONS. 
MOST COURSES BY NATURE OVERLAP EITHER TWO OR ThRFE OF THESE 
CLASSIFICATI O NS. THE RE PORT CONTINU ES by DESCRIBING The general 

NATURE OF FACILITIES FOR DEVELOPMENTAL SCIENCE'COURSEs. 

^FACILITIES FOH A PHYSICAL SCIENCE LAB ARE EXAMINED. THE COURSE 
CONTENT IS DESCRIBED AND AN ANALYSIS OF THE CLASSROOM ACTIVITIES 
_IS MADE. REQUIREMENTS FOR THE DESIGN OF THIS FACIl ITY ARE THEN 
DISCUSSED BASED ON THE ANALYSIS OF THE ACTIVITIES. A FUNDAMENTAL 
REQUIREM ENT FOR MOST S C IENCE ROOMS I S FLEX IBII ITY OF SPACE. 
EQUIPMENT. UTILITIES AND SERVICES FOR A PHYSICAL SCIENCE ROOM "ARE 
QUITE SIMILARTO THOSE USED FOR PHYSICS AND CHEMISTRY, HOWEVER, 

THERE IS AN ADDITIONAL NEED OF EQUIPMENT AND SERVICES FOR 
METEROLOGICaL AND ASTRONOMY ACTIVITIES. SOME PROVISIONS SHOULD BE 

made to eguip the lab with a weatherstation and instrumentation' 

FOR THE STUDY OF ASTRONOMY. THE USUA L STORAGE PROVISIONS FOR 
SCIENCE HCOMS ARE ALSO REQUIRED FOR THE PHYSICAL SCIENCE ROOM. 

_the STRONG emphasis On experimentation and INDEPENDENT 
INVESTIGATION IN THIS COURSE,' REQUIRES PROVISIONS OF STORAGE 
SPACE FOR SUPPLIES NEEDED IN CURRENT INVESTIGATION ANO FOR BOOKS 
AMD OTHER INFORMATIONAL materials, a discussion on requirements 

_FOR CONSERVATION and EARTH SCIEN CE FACILITIES APPEARS IN THE 
FINAL SECTION. (RHI//// 
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CHEMISTRY* PHYSICS* BIOLOGY 

LOCAL SCHOOL STAFF AND ARCHITECTS PREPARING p^ANs OF NEW 

SECONDARY SCHOOLS OR REMODELING 0 L 0 0 N £ S C A^Tg F T " A S SIS T A N C E ' FROM 

..THIS SOURCE. PROVIDING ADEQUATE FACILITIES FOR SCIENCf IS 
ESSENTIAL TO KEEP ALIVE IN STUDENTS The DESJRE TO SOLVE PROBLEMS 
__OF SPECIAL INTEREST TO THEM. FIRST AMONG THE VARIOUS kINOS OF 
SPACES NEEDED IS THE GENERAL SCIENCE ROOM. PROVISION SHOULD 8E i 

J^PLZM^30_ST_UDENTS W ITH NO T L ESS THAN 840 SQUARE FEET FOR THE fl 

GROUP, preparation-storage ROOMS SHOULD BE available WHERE SMALL 1 

PROJECTS AY BE LEFT WITHOUT FEAR OF MOLESTATION. A DaRKROOM WITH 
AT LEAST 10f) SQUARE FEET SHOULD BE AVAILABLE. BASIC FACILITIES 
FOR THAT ROOM ARE ESSENTIAL. AT LEAST 840 SQUARE FEET SHOULD BE 
PROVIDED FOR THE BIOLOGY ROOM. SPECIAL ATTENTION MUST BE GIVEN TO 
VENTILA TION AND AVAI LABI LITY OF SUNS HIN E. DI SPLAY AREAS ARE 
NECESSARY. NO LESS THAN 1000 SQUARE FEET SHOULD BE PROVIDED FOR~A j 

physics rcom. ceiling hooks* work counters* utility connections* i 

AND STORAGE AREAS MUST GET SPECIAL ATTENTION In THIS AREA. 

-..Combination, classroom-laboratory facilities are currently the 

TREND TOR CHEMISTRY. HERE* AS IN ALL SCIENCE FACILITIES* 

ATTENTION SHOULD BE GIVEN TO PROVIDING UTIL ITY CONNECTIONS. TWO 
FLOOR PLANS ARE INCLUDED IN THIS PUBLICATION. 
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AUDIOVISUAL AIDS* CLASSROOM DESIGN* LABORATORY EQUIPMfNT* 
LABORATORY SAFETY* SCIENCE MATERIALS 



g uideli nes for the development of se condary school science 

programs and FACILITIES WHICH WILL AID in The RE VI E W~ nF~EX i”sti"ng~ 
AND PROPOSED PROGRAMS AND IN ADAPTING CLASSROOM INSTRUCTION TO 
THE NEEDS OF INDIVIDUAL PUPILS, SCIENCE FACILITIES ARe EMPHASIZED 
INCLUDING SPACE REQUIREMENTS* CLASSROOMS* LABORATORIES* 

UTILITIES* FURNITURE* AND AUDIOVISUAL MATERIALS* BASIC LISTS OF 
NECESS ARY EQUIPMENT ARE GIVEN F OR GE NERAL SCIENCE* BIOLOGY* 
CHEMISTRY* PHYSICS* AND EARTH SCIENCE* AS WELL A~S~ SUPPLEMENTARY 
LISTS FOR ENRICHED PROGRAMS IN THOSE FIELDS, THE APPENDIX 
INCLUDES A BIBLIOGRAPHY OF BOOKS AND PERIODICALS DEALING WITH 
.SCIENCE TEACHING PLUS SUGGESTED CLASSROOM* LABORATORY* ANO 
COMBINED CLASSROOM-LABORATORY FLOOR PLANS, (NT) 
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QUESTIONNAIRES. SCIENCE EQUIPMENT, SCIENCE LABORATORIES , SMALL 
GROUP INSTRUCTION, SPATIAL RELATIONSHIP 



A NUMBER OF ASPECTS OF THE RELATIONSHIPS rETWEEN 

CHARACTERISTICS OF ARCHITECTURAL SPACE AND SCIENCE TEACHING 
METHODS IN S ECONDARY SCHOO LS WERE INVESTIGATED USING TEACHER 
QUESTIONNAIRE response and INTERVIEWS FOR comparative FACILITIES,” 
SIGNIFICANT FACTORS INCLUDE— (I) THE PROVISION OF 
CLASSROOM-LABORATORIES, (2) PROXIMITY OF THE library, (3) SIZE OF 
LABORATORY SINKS, (A) UNDEVELOPED OUTDOOR AREAS* AND (5) 

INDIVIDUAL LABORATORY SPACE. DISCUSSION INCLUDES DEFINITION OF 
HYPO THESIS. L IST ING OF DAT A, AN O EXTENSIVE MOOFL. RESFARCH 
DESIGN, AND APPLICATION AND INTERPRETATION OF" RESULTS. “DETAILED 
INFORMATION IS PROVIDED ON INTERVIEWS, AND DATA IS GIvEN FOR 
FIFTY-NINE SCHOOLS IN SEVERAL STATES. (MM) 
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KEY ISSUES IN THE DESIGN OF SCIENCE FACILITIES UqED BY 
GRADES NINE THROUGH TWELVE ARE PRESENTED AND ANALYZED IN THIS 
EXTENDED DISCUSSION. FOUR BASIC DETERMINANTS OF EDUCATIONAL 
SPECIFICATIONS ARE GIVEN AS— (1) GROSS ACTIVITIES AND SUB-GROUP 
-0H6ANIZATION, (2 ) NUMBER OF STUDENTS IN THE SPACE, <3, SERVICES 
REQUIRED, AND (4) LOCATION IN RELATION TO SCHOOL RUILDING AND 
SITE. A PROCEDURAL PLANNING MODEL IS PRESENTED WHICH RELATES 
GOALS, METHODS AND FACILITIES. THE DISCUSSION IS BASED ON 
DEFINITION OF GOALS, DETERMINATION OF METHOOS INCLUDING WET AND 
ORY LABS, VERIFYING AND INQUIRY EXPERIMENT, DIRECTED AND 
JU-NDIRE.CI.ED_. ST UDY, AND SPECIFICATION OF FACII TTrEs AND SERVICES. 

CONCLUSIONS RELATE TO METHODS OF DETERMINING eW<TaTIOnAL 

-SPECIFICATIONS, ANO APPROACHES TO_PLANNING AND RESEARCH, (MM) 
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Order from EDRS as: ED 022 353 
MF $0.75 HC $7.25 
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ASIAN REGIONAL INSTITUTE FOR SCHOOL BUILDING RESEARCH, COLOMBO 
(CEYLON) ~ r 



PU0LISHEO-DEC6B 



034 PAGES 



DESCRIPTORS- ^CLASSROOM DESIGN, ^DESIGN NEEDS * ^FACILITY 
REQUIREMENTS* ^SCIENCE EQUIPMENT* ^SCIENCE LABORATORIES* 

CLASSROOM FURNITURE* EDUCATIONAL EQUIPMENT* SCIENCE FACILITIES 

A QUARTERLY REVIEW IS PRE SENTED OF THE ACTIVITIES OF THE 

ASIAN REGIONAL INSf ITUTK FOP SCHOOL "BUILDING RESEARCH (STUDIES 

CONDUCTED* CONTRACTS* DEVELOPMENT GROUP WORK* FTC„). TECHNICAL 
NOTES ARE PRESENTED CONCERNING THE DESIGN OF SCIENCE | ABURATORIES 
FOR ASIAN SECONDARY LEVEL SCHOOLS* IT IS NOTED THAT CHANGED 
DESIGNS FCR CURRICULUM AND NEW METHODS OF TEACHING SCIENCE HAVE 
JiE CE s_s_l T A TE D NEW APPROA CHES TO JHE_DESIGN„OF SCIENCE LABORATORY 
FACILITIES. CONSIDERATION IS GIVEN TO SUCH THINGS AS LABORATORY 
ELECTRICITY* HEAT AND WATER SUPPLY* AND WORK BENCH DESIGN FOR 
BOTH URBAN AND RURAL AREAS OF ASIA. ALSO INCLUDED ARE ABSTRACTS 
OF 12 JOURNAL ARTICLES CONCERNED WITH VARIOUS ASPECTS OF 
EDUCATIONAL BUILDINGS. (FS) ' 



Availability: 

Asian Regional Institute for School 
Building Research 
P.0, Box 1368 
Colombo, Ceylon 
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JOSEPH PRIESTLY SCIENCE CENTER t A FEASIBILITY ' STUDY OF A PROPOSED 

SUPPLEMENTARY SCIENCE CENTER FOR THE LOWER DELAWARE VaLLEY 

BY- COX DCNALD W, 



PHILADELPHIA SCHOOL DISTRICT t p A. 
PUBLISHED- JUN66' 



0*7 PAGES 



DESCRIPTORS- ^ELEMENTARY SCHOOL SCIENCE, ^SCIENCE EDUCATION * 

^science facilities* ^secondary school science* ^supplementary 

EDUCATIONAL CENTERS* FACILITY GUIDELINES* INSTRUCTIONAL AIDS* 
PLANETARI'LMS* SCHOOL LOCATION* SCIENCE LABORATORIES* SCIENCE 
MATER IALS 



PUBLIC SCHOOL SCIENCE INSTRUCTION, RESEARCH IN SCIENCE 
CURRICULUM DEVELOPMENT* AND INSERVICE TRAINING FOR SCtFNCE 
TEACHERS IS PLANNED FOR ONE CENTRAL FACILITY, CONCENTRATED 
NATURAL SCIENCE COURSES USING SCIENCE EQUIPMENT NOT ORDINARILY 
AVAILABLE .IN SCHOO_LS_W ILL BE .OFFERED _Tq_ ALL PUPILS* 4TH THROUGH 
12TH grade* OF PHILADELPHIA AREA SCHOOL SYSTEMS. THE RECOMMENDED 
SITE IS CHOSEN FOR PROXIMITY TO THE NEW UNIVERSITY SCIENCE CENTER 
AND EASY ACCESS TO TRAFFIC ROUTES SERVING THE FULl ARfA. AS 
STUDENTS ARE TO BE BUSED FROM THEIR REGULAR SCHOOi S* A 
SUBTERRANEAN* MULTISTORY PARKING FACILITY LOCATED BENpATH THE 
INSTRUCTIONAL BUILDING IS PLANNED, SCHEMATIC DIAGRAMS OF 



SPECIALIZED LABORATORIES* CLASSROOMS* LECTURE HALLS* MATERIALS ' 
CENTERS AND PLANETARIUM ARE INCLUDED* APPENDICFS CONTAIN LISTS OF 
ADVISORY BOA«0 PERSONNEL* CHRONOLOGY FOR OEVELOPMFNT nF THE 
CENTER, AND A SCHEDULE OF ESTIMATED ANNUAL AND FIVE YFAR 
OPERATING COSTS. (RLP) 



Availability: 

Educational Facilities Laboratories, 

477 Madison Avenue 

New York, New York 10022 
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A GUIDE FOR 'PUNRlNG _ SCHOOi; TAClLTtTESTOR SCIENCE EDUCATION I 



NEW JERSEY STATE DEPARTMENT OF EOUSATION, TRENTON 



015 PAGES 

DESCRIPTORS- "EDUCATIONAL PLANNING, "SCHOOL PLANNING, *SCIENCE 
EDUCATION, "SCIENCE FACILITIES, "SCIENCE TEACHING CENTERS, EARTH 
SCIENCE* ELEMENTARY SCHOOL SCIENCE* GENERAL SCIENCE* MODERN 
SCIENCE* 'NATURAL SCIENCES* PHYSICAL SCIENCES * PLANT SCIENCE* 
BIOLOGICAL SCIENCES* SCIENCE ACTIVITIES* SCIENCE CURRICULUM* 
SCIENCE DEPARTMENT* SCIENCE EQUIPMENT* SCIENCE LABORATORIES* 
SECONDARY SCHOOL SCIENC E 

SCIENCE TEACHERS SHOULD ASSIST WITH FACILTTY PLANNING, OTHER 
SCIENCE ECUCATION'LEAOERS AND INFORMED LAYMEN ALSO SHOULD BE 
INVOLVED. A FIRST STEP SHOULD BE THE FORMULATION OF PROGRAM PLANS 
WHICH CAN BE TRANSLATED INTO ' DRAW INGS. SPACE REQUIREMENTS ARE 
DEPE N DENT UPON THE PROGRAM. LOCATI ON CONSIDERATIONS ArE 
ILLUMINATION* ACCESS* AND CONVENIENCE. PROPER F . QU T PME NT AND ' 
FURNITURE SHOULD BE INCLUDED IN THE PLANNING. SPECIAL PROVISIONS 
MUST BE MADE FOR UTILITIES. SPECIAL CONSIDERATIONS MUST BE MADE 
FOR DIFFERENCES FOUND IN GENERAL SCIENCE. BUILOGY. CHFMISTRY* 
PHYSICS. EARTH SCIENCE. AND SELF-CONTAINED CLASSROOMS, OTHER 
CONSIDERATIONS MUST BE MADE FOR LABORATORIES. THE P LANE TARIUM, 

AND OUTSIDE AREAS. A SELECTED BIBLIOGRAPHY PLUS SOME PLANNING 
AIOS ARE I NCLUDED . 




Availability: 

New Jersey State Department of Education 
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SCIENCE FACILITIES FOR OUR SCHOOLS *-12 " 

BY- SCHLESSIN6ER* FRED R. 

national science teachers association, Washington , o. c. 

PUBLISHED- 63 



033 PAGES 

DrSCRTPT CDTS^r - « E D U C A T lON^Tr-PirOTJJTT NTTr^S C I'ENCEr FaC TL lTlESf ^science 
. . PROGRAMS* BIOLOGY. CHEMISTRY* EDUCATIONAL FACILITIES. ELEMENTARY 
SCIENCE, GENERAL SCIENCE* PHYSICS. PLANNING, SCIENCE EDUCATION, 
SCIENCE LABORATORIES* SECONDARY SCHOOL SCIENCE 

MAJ OR PURPOSES FOR SCIENCE TEACHING MUST rE OEFInED BEFORE 

THE DETERMINATION CAN BE MADE AS TO WHAT SCIENCE FACILITIES ARE 
. NEEDED. INFLUENCING Factors SUCH AS NATIONAL CURRICULUM STUDIES, 
INNOVATIONS CHANGING SCHOOL POPULATIONS, AVAILABILITY OF 
TEACHERS, AND TECHNOLOGICAL PROGRESS MUST ALL RE CONSIDERED. 
CURRENT TRENDS IN SCIENCE EDUCATION MUST BE EVALUATED TO 

QT-J.E RM LN E__WH AT SHOUL D BE PROVI D E D FOR I N _NEW F A.C I L I T I F S . 

PRINCIPLES OF PLANNING TO BS OBSERVED ARE PROVIDING STORAGE *" " 
USING IDEAS OF MANY PEOPLE. ANTICIPATING UNIOUFNESS Of SCIENCE 
• TEACHING. PROVIDING FOR A RANGE OF ACTIVITIES AND USING COMMUNITY 
RESOURCES. SPECIAL ATTENTION IS DEVOTED TO SECTIONS ON 
ELEMENTARY, JUNIOR HIGH* AND' SENIOR HIGH SCIENCE FACILITIES. 

ATTENTION Is ALSO DIRECTEO TO THE I MPACT OF NOEA, TlTl E III ON 

SCIENCE FACILITIES. 
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Availability: 

Nati° n al Science Teachers® Association 
1201 Sixteenth Street N.W. 

Washinqton, D.C. 
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MERES WHAT NEW SCIENCE COURSES REQUIRE IN EQUIPMENT AND 

facilities 

MY* SCHLESSINGER* FRED P 



PUBLISHED-MAR62 

IN- THE NATIONS SCHOOL? V 6 9 N 3 P66-73 MAR 1962 

AVAILABLE FROM- the nations school* mcgraw hill Rub. circulation 
DEPT.* 1050 MERCH A NDISE MART* CHICAGO* ILLIN O IS 60654 

008 PAGES 

DESCRIPTORS- "FACILITY REQUIREMENTS* "SCIENCE EQUIPMENT* "SCIENCE 
FACILITIES* "SCIENCE LABORATORIES * "SCIENCE MATERIALS, CLASSROOM 
DES IGN, E C UC ATI ONAL EQUIPMENT* E DU CATIONAL SPEC I F I C A T I ONS * 
LABORATORY EQUIPMENT* SCIENCE INSTRUCTION 

EVOLVING PATTERNS IN SCIENCE CURRICUIUMS A ND TEACHING ARE 
EXAMINED WITH REGARD TO THE IMPLICATIONS THESE CHANGES HAVE FOR 
SCIENCE FACILITIES. OF ALL THE CHANGES TAKING PLACE* THE CHANGE 
TOWARD EMFHa SIS ON LABORATORY WORK AS THE HEART OF SCtENCE 
TEACHING IS NOTED AS THE MOST IMPORTANT IN PLANNING SCIENCE 
FACILITIES. REQUIREMENTS AND SPECIFICATIONS ARE PRESENTED FOR 
SCIENCE LABORATORY EQUIPMENT AND MATERIALS* WORKING SPACE* 

STORAGE SPACE* AND MECHANIZED EQUIPMENT FOR MASS EDUCATION IN 
ELEMENTARY* JUNIOR* AND SENIOR HIGH SCHOOLS, <FS) 




Availability: 
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THE Team APPROACH TO PLANNING a “COlIEGF science building 

BY- YARBROUGH? DAVID B * ~ * 

CAUDILL? ROWLETT AND SCOTT? HOUSTON? TEX, ARCHT i'EcTS 

PUBLISHED-SEP60 



054 PAGES 

WSICrIpTORS- <♦ ATfCH i TFCTURT^ AC T E H ? #ArCFi T'E C?WA TTp R 0 G r A M I n GT 

^BUILDING DESIGN? "FACILITY CASE STUDIES? "SCIFNCE FACILITIES? 
ARCHITECTURAL ELEMENTS? ARCHITECTURE? building PLANS? CAMPUS 
PLANNING? COLLEGE BUILDINGS? DESIGN PREFERENCES 

IN CONSIDERING the team approach TO architectural SERVICE? 
EMPHASIS is given to the ADVANTAGES of MANY SPFC x~alists~work i mg’ 
together to solve complex building problems, the ACTUAL USE OF 

The team APPROACH' IS DESCRIBED TO ILLUSTRATE HOW CAUDTLL ? ROWLETT 
and SCOTT ARCHITECTS SOLVED THE PROBLEMS IN PLANNING COLORADO 
COLLEGES SCIENCE BUILDING, THE SEQUENCE OF EVENTS ARE DISCUSSED 
THAT ARE REPRESENTATIVE OF THE EARLY CLIENT-ARCHITECT TEAM ACTION 
IN PLANNING? THE ACTIVITIES EXTEND FROM THE CONCEPTION! OF~thE 
BUILDING THROUGH THE CLIENT APPROVAL OF THE BASIC DESIGN, 

diagrammat ic plans and sketches "are Included# <fs)// 
















-4 




* 






Availability: 

Caudill* Rowlett and Scott, Architects " 







1111 West Loop South 

Houston, Texas 77027 


- 






i 






- 




59 











o 

ERiC 

1 1 




ERIC/CFF DOCUMENT NO. EF003272 



OlSPo S lTtO N-UFRC 1 



FACILITIES for the future 
BV- SORES* HAR" 9 B, 
PUBLTSH EDVMaR^J 



014 PAGES 

DESCRIPTORS- "COLLEGE PLANNING. "FLEXIBLE FACILITIES. "PHYSICAL 
ENVIRONMENT, "SCIENCE FACILITIES. "SPACE UTlLYzAfiON* - COLLEOE “ 
HOUSING, LIBRARIES 

CHANGES IN THE PHYSICAL ENVIRONMENT OF EDUCATION ARE 

DISCUSSED. TOPICS INCLUDE PLANNING. FLEXIBILITY IN ACADEMIC 
SPACE. UT I LI ZATION 0 F SPACE, HOUSING. SCIENCE FAC I L I T I E S , 
LIBRARIES, AND NEW SHAPES AND MATERIALS. (FPO)// " 
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THE UTILIZATION OF CONSULTANTS FOR "THE PLANNING AND DESIGNING OF 
college science FACILITIES 



BY- MOONEY 9 WILLIAM T,# 



PUBLISHED-SEP67 



010 PAGES 



'DES'CFT fp fOrS"*r^‘ATTCTTTTEc TU R A L PROGRA M I N <3 « *>ED UcTt TO' nTIT'P L ANNI WGT 
^HIGHER ECUCATION, ^SCIENCE CONSULTANTSt ^SCIENCE FACILITIES# 
ARCHITECTS# BIBLIOGRAPHIES# PROFESSIONAL SERVICES* REFERRAL# 
SPECIALISTS 



QUESTIONS DISCUSSED ARE~«* { 1 ) WHY SHOULD A CONSULTANT BE 

cWsulTant 



HIRED* (2)^HaT CAN THE CWsOCTaNT DO~ThaT OUR OWN STAFF AND 
ARCHITECT CANNOT DO# AND (3) WHAT IS AN EDUCATIONAL PLANNING 



PROGRAM F-CR A COLLEGE SCIENCE FACILITY* FIFTEEN BASIC STEFS 
INVOLVED IN THE DEVELOPMENT OF THE EDUCATIONAL PLANNING PROGRAM 
ARE DESCRIBED WHICH HELP COLLEGE SCIENCE FACULTIES# 
ADMINISTRATORS# AND ARCHITECTS UNDERSTAND THE PURPOS E ANO VA L UE 
OF AN EDUCATIONAL PLANNING PROGRAM AND 



THE 



OF 



i 





CONSULTANT. (HH) // 
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GENESIS OF A BUILDING 
‘ PUBLISHED-SEP62 

IN- THF COL ORADO C OLL EGE MAGAZINE (DEDICATION IS SUE) * P.7-15* 

WINTER 1963 

AVAILABLE FROM- THE COLORADO COLLEGE MAGAZINE, BOARD nF TRUSTEES, 
COLORADO COLLEGE* COLORADO SPRINGS, COLORADO 80^03 

009 PAGES 



DESCRIPTORS- ^ARCHITECTURAL CHARACTER, ^BUILDING DESIGN* ^COLLEGE 

BUILDINGS* ^COMPONENT BUILDING SYSTEMS* ^SCIENCE FACILITIES* 
ARCHITECTURE* DESIGN PREFERENCES* FACILITY EXPANSION* FLEXIBLE 
FACILITIES* SCIENCE LABORATORIES 

Dlf^I Gl^HTfR U^T UR ^ E A~TU R E 5~~ A R E DESCRIBED ~ 

FOR COLORADO COLLEGE *S SCIENCE BUILDING* THE TEAM APPpOACH TO ITS 
PLANNING IS DESCRIBED AS REFLECTED IN THE BUILDING*S CLASSROOMS* 
LABORATORIES* AND ARCHITECTURAL DESIGN, SPECIAL CONSIDERATION IS 
GIVEN TO ITS EXOSKELETON CONSTRUCTION CONTAINING MECHANICAL 

S ERV ICES * PE RMITTIN G UTILITIES TO RE REACH ED F ROM INSjDE THE 

BUILDING THROUGH REMOVABLE PANELS, EXAMPLES OF FACILITY 
FLEXIBILITY CREATED BY THIS SYSTEM ARE NOTED. PHOTOGRAPHS ARE 
INCLUDED ILLUSTRATING THE DESCRIPTIONS. <FS>// 




Availability: 

“ The Colorado College Magazine 
Board of Trustees 
Colorado College 

Colorado Springs* Colorado 80903 
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THE COLLEGE AND UNIVERSITY SCIENCE' CENTER (REPORT FROM A WORKSHOP 
SPONSORED BY EDUCATIONAL EXECUTIVES OVERVIEW MAGAZINE AND PERKINS 
AND WILL* ARCHITECTS. NEW YORK CITY* OCTOBER 2ft. 1961) 

BY-SHA 9~A RCHTTOCB — ' 

PERKINS AND WILL* CHICAGO* ILLINOIS 

PUBLISHED-0CT61 



048 PAGES 



DESCRIPTORS- «C0LLE6E BUILDINGS. #DESIGN NEEDS, "FLEXIBLE 

facilities, »sciemce facilities* ^spatial relationship, biology, 

CHEMISTRY, MATHEMATICS* PHYSICS* SCIENCE EDUCATION* SCIENCE 
LABORATORIES* SCIENTIFIC RESEARCH, WORKSHOPS 



THIS IS A REPORT OF A DAYWS WORKSHOP ON THE COLLFGE SCIENCE 
CENTER, WITH A GROUP OF ARCHITECTS, COLLEGE ADMINISTRATORS , AND 
FACULTY, THE EMPHASIS WAS ON A DISCUSSION OF THE CONSOLIDATION OR 
CENTRALIZATION OF SCIENCE FACILITIES ON THE LIBERAL AnTS CAMPUS, 
SPECIFIC_TOPICS _INCLUDED_“- ( 1 S_WHY_J)UILD_A SCIENCE CENTER* (2) 
BRIDGING 'CVER SUBJECT BOUNDARIES, (3) LABORATORIES' and THE 
STUDENT, AND (4) RESEARCH AND THE PROFESSOR, ILLUSTRATIONS WERE 
GIVEN OF ACTUAL AND THEORETICAL SCIENCE CENTER LAYOUTS, SUCH 
AS— (1) HALLS OF SCIENCE, (2) EXPANSION OF EXISTING SCIENCE 
BUILDING, (3) EARTH SCIENCES BUILDING, (4) 
SCIENC E-ENGI NEE RING-RE SEA RCH CENTER* (5) MEDICAL RESEARCH 
BUILDING, (6) IBM LABORATORY, (?) CHEMISTRY BUILDING, (8) BIOLOGY 
AND GEOLOGY LABORATORY, AND (9) SCIENCE AND PHARMACY BUILDINGS, A 
DETAILED CASE STUDY WAS GIVEN FOR SWARTHMOREWS SCIENCE CENTER. A 
FINAL STATEMENT _WAS MADE ON FLEXIBILITY, 



Availability: 
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1966 DESIGN AWARDS PROGRAM HIGHER EDUCATION FACILITIES DESIGN 
AWARDS 



BY- MUJRHEADt PETER P. 

EDUCATIONAL FACILITIES LABORATORIES? INC#? NEW YORM^TT. 
PUBLISHED- 66 



61 PAGES 



DESCRIPTORS- ^COLLEGE BUILDINGS# ^EDUCATIONAL FACILITIES? <?SCHOOL 
DESIGN# CAMPUS PLANNING# CLASSROOMS? SCIENCE LABORATORIES# 

university libraries I 

THE AWARDS PROG RAM WAS DEVELOPED TO RECOGNIZE SUPERIOR I 

QUALITY IN THE DESIGN OF COLLEGE FA Cl L TflES AND TO PROMOTE A g 

... GREATER UNDERSTANDING OF THE NEED FOR COMPREHENSIVE CAMPUS 1 

DEVELOPMENT PLANNING# ENTRIES WERE LIMITED TO PROJECTS FOR WHICH I 

APPLICATIONS FOR FEDERAL GRANTS OR LOANS HAD R£EN APPROVED BY THE 1 

OFFICE OF EDUCATION UNDER THE HIGHER EDUCATION FACILITIES ACT OF 1 

1-9.6 3_# WIN N-IN G__E N T R.IE. S_W E RE—. . („1. Sj* y E N GENERAL CLASSROOMS# (2) SIX k 

SCIENCE AND LABORATORY BUILDINGS# (3) ELEVEN LIBRARY BUILDINGS, i 

(4) ONE GRADUATE AND PROFESSIONAL SCHOOL# AND (5) THE CAMPUS 1 

DEVELOPMENT PLANS, ENTRIES WERE FURTHER IDENTIFIED AS EITHER 1 

.... COMPLETED BUILDINGS OR COMPLETED DESIGNS AND BUILDINGS UNDER 
CONSTRUCTION# WINNING SUBMITTALS INCLUDE— (1) PLANS# (2) 

SECTION S# (3) PERSPECTIV ES # (4) PHOTOGRAPHS OF BU TLPImG OR MODEL# 

(5) STATEMENTS BY ARCHITECT AND HEAD OF INST I TUT I ON # AND (6 f JURY 
COMMENT# 1THIS DOCUMENT IS AVAILABLE FROM THE EDUCATIONAL 

FACILITIES LABORATORIES? 477 MADISON AVENUE# NEW YORK# N#Y, <MH> 

_ i 



Availability: 
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477 Madison Avenue 
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BASIC STEFS IN DESIGNING SCIENCE LABORATORIES 
BY- WHITNEY* FRANK L. ' 

AMERICAN SCHOOL AND UNIVERSITY* NEW YORK* N* Y. 

PUBLISHED-MAY65 

IN- AMERICAN SCHOOL AND UNIVERSITY, MAY 65t PP. 6B-71, 75-76 



DESCRipfORS- "LABORATORIES, "SCIENCE F AC I L I TIE S r^SC IFnCE’ 

LABORATORIES* "BUILDING DESIGN, CONTROLLED ENVIRONMENT. 

LABORATORY EQUIPMENT* PLANNING, SCIENCE EQUIPMENT, WORK 
ENVIRONMENT 

PLANNERS OF CURRENT UNIVERSITY LABORATORIES OFTEN MAKE THE 

SAME MISTAKES MADE BY INDUSTRIAL LABORATORIES ?0 YEARS AGO, THIS - 
CAN BE REMEDIED BY INCREASED COMMUNICATION BETWEEN SCIENTISTS AND 
DESIGNERS IN SEMINARS DEFINING THE BASIC NEEDS OF A PARTICULAR 
LABORATORY SITUATION, ELECTRONIC AND MECHANICAL EQUIPMENT 
ACCOUNT F'CR OVER 50 PER CENT OF TOTAL COSTS ANO APE ThE MOST 
CRUCIAL AREAS FOR DESIG N FOR COST CONTRO L AND FUTURE FLEXIBILITY. 
ENVIRONMENTAL CONTROL IS USUALLY NECESSARY AND MAY INCLUDE AIR 
CONDITIONING, TEMPERATURE. SOUND, LIGHT, VIBRATION, ANn DUST. TWO 
RULES OF THUMB FOR LABORATORY EFFICIENCY ARE GIVEN— (i) THE RATIO 
OF ASSIGNABLE SPACE TO GROSS SPACE SHOULD BE ABOUT SO PER CENT, 
AND <Z>) SPACE PER PERSON SHOULD BE BETWEEN 200 AND 40r> SQUARE 
FEET. THIS AR TICLE APPEARED IN THE MAY 1965 ISSUE OF AMERICAN 
SCHOOL ANC UNIVERSITY. COPIES MAY BE OBTAINED BY “WRITING TO~THE 
EDITOR, AMERICAN SCHOOL ANO UNIVERSITY, 757 THIRD AVEnUE, 
MANHATTAN, NEW YORK, (JT) 



Availability: 
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SAFETY IN THE DESIGN OF SCIENCE LABORATORIES ANO BUILDING COOES 
BY- HOROWITZ. HAROLD 

NAT IONAL S CIENCE FOUNDATION. WASHINGTON. O.C. 

PUBL I SHED- JUN66 



016 PAGES 

OllSC'RTpt^RS^ - *BO'IC?fNGnC^¥T<^!r^6'ATIPOi^'FOiNNlt'Nlj«~^HEALTH« 

^SAFETY. '^SCIENCE LABORATORIES, BIOLOGY, BUILDING EQUIPMENT. 
BUILDING MATERIALS. CHEMISTRY, LABORATORY SAFETY, SCIENCE 

equipment, state standards, ventilation 

THE 'CESIGN OF COLLEGE AND UNIVERSITY BUILDINGS USED FOR 

SCIENTIFIC RESEARCH AND EDUCATION IS " DISCUSSED IN TERMS OF 
... LABORATORY SAFETY AND BUILDING CODES AND REGULATIONS. MAJOR TOPIC 
AREAS ARE— (1) SAFETY RELATED DESIGN FEATURES OF SCIENCE 
.. LABORATORIES* <2> LABORATORY SAFETY AND BUILDING CODES, AND (3) 
EVIDENCE >CF UNSAFE DESIGN. EXAMPLES EMPHASIZE PRORLEMs OF 

CHEMICAL FUME VENTILATION AND RELATIONSHIPS BETWEEN DESIGN ANO 

LOCATION AND AIR MOVEMENT PATTERNS. FETY EQUIPMENT, ADDITIONAL 
... EXAMPLES INCLUDE ANIMAL ROOMS, FIRE AND SAFETY EQUIPMENT, AND 
CHEMICAL .STORAGE. INTRODUCTORY MATERIAL OESCRIBEO THE>UNCTION OF 
. THE ARCHITECTURAL SERVICES STAFF OF THE NATIONAL SCIENCE 
FOUNDATION . (MM) 




Availability: 
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MASTER PLANNING SCIENCE FACILITIES 
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013 PAGES 

DESCRIPTORS- ^COLLEGE PLANNING, "EDUCATIONAL SPECIFICATIONS, 
•JUNIOR COLLEGES, "SCIENCE FACILITIES, "SPACE UTILIZATION, 
.CH.LMISTRY_,_COMMITTJEES, INF_ORMATIO(l_NEEDS, school size, science 
EQUIPMENT, SCIENCE LABORATORIES, ’SPATIAL RELATIONSHIP 



AN OUTLINE OF A CONFERENCE PAPER ON PLANNING FOR SCIENCE 

facilities provides a reference list of areas and procedures to 

BE CONSIDERED. THE MAJOR CATEGORIES INCLUDE— (1) THE PLANNING 

-STAGE « _ ( 2 ) THE PLANNING COMMITTEE, J3) THE PHILOSOPHY OF SCIENCE 

EDUCATION, (4) THE TYPE OF FACILITY TO BE BUI' T* (5) FACILITIES ' 
AND SPACES REQUIRED, (6) INFORMATION TO RE OBTAINED FROM OTHER 
COLLEGES, AND (7) PUBLISHED SOURCES OF INFORMATION, SUBGROUPING 
OF CONSIDERATIONS ARE INCLUDED WITHIN EACH MAJOR CATEGORY. 
SPECIAL EMPHASIS IS PLACED ON SPACE REQUIREMENTS AND 



RE-LAXIQNSUPS. APPENDICES INCLUO E THE RELATIO N SHIP OF SC IENCE TO 



OTHER CAMPUS FACILITIES, RELATIONSHIPS OF SPACES, AND FLOW OF 
MATERIAL IN A CHEMISTRY DEPARTMENT. (MM) 
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PLANNING A LABORATORY " 

«Y* KUNHARDT * KEITH R, ' 

>WLiSHTD'^XR'6o “ 

in* laboratory management? V6 N 3 piq-21 march i96b 

available from* united business pub.? inc*? 200 madison ave.? new 

YORK? N* Y. 10016 
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DESCRIPTORS- ^FACILITY REQUIREMENTS? "LABORATORIES ? "| ABORATORY 
EQUIPMENT * ^PLANNING? -M-NUESTIONNlAIRESf CONTROLLED ENVtRONMFNT. 
costs, design needs? facility guidelines? FACILITY UTILIZATION 
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factors for the planning of functional? economical and safe 
laboratory facilities are discussed? with emphasis on the 
economical results of planning for a specific PURPOSE and for the 

A!i^.OXnLCjNEE D_S OF E ACH OCCUPANT* a QUESTI QN Na I R E IS SUGGESTED AS ~ 



USEFUL TOOL FOR DETERMINING “REQUIREMENTS. OTHER AREAS FOR 
CONSIDERATION INCLUDE— » 1 ) LABORATORY FURNITURF? ( 2 ) RFNCHTOP AND 
FLOOR STANDING EQUIPMENT e ( 3 * UTILITIES? AND <4) SPECIAL PROBLEMS 
SUCH AS CONTROLLED ENV IRONMENTAL CHAMBERS? FUME HOODS AND SPECIAL 
CABINETS. FOUR VERSIONS OF A LABORATORY PLAN FOR 24 STUDENTS ARE 
-GI VEN? WITH REASONS FOR THE FINAL CHOICE* (qww/ ' 
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ADVICE IS PRESENTED BY THE NSF ARCHITECTURAL SERVICES STAFF 
ON. SOM p .COMMON D^FICULTIESJiHICH MAY HAVE AN INFLUENCE ON THE 
FUNCTIONING OF a LABORATORY . COMMENTS" ARE INCLUDED REGARDING THE 
FOLLOWING COMMON PROBLEMS FOUND IN ARCHITECTURAL PROPOSALS— <1) 
ABSENT OR INADEQUATELY SIZED LOADING DOCKS* (2) THE DIVERSITY OF 
QUALITY REQQUIREMF.NTS OF CENTRAL LABORATORY SERVICES, (3) THE USE 
OF SHAFTS AND CORRIDORS FOR ACCESS TO PIPES AND DUCTS. <4> 

-k4B__Sf^ACE , (5) LAB lighting, (6) 

DESIGN OF FUME HOODS# FUME DISPOSAL SYSTEMS, "A I R "INTAKES”' AND ~LAB~ 
VENTILATION, AND (7) THE CONTAMINATION OF SUPPLY AIR INTAKES BY 
THE OUTPUT FROM THE FUME HOOD EXHAUST TERMINALS* (FS)// 
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laboratories* check lists* safety 



A CHECK LIST IS PROVIDED FOR USE IN PLANNING A SaFE SCIENCE 

LABORATORY. FOURTEEN SUGGESTED SAFETY STANDARDS ARE INCLUDED. 
<FS)// 
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THIS SET OF CONSIDERATIONS HAS BEEN PREPARED TO PROVIDE 

PE R S O.N S _W C R K I NG_.iii\__T H £_D E_S IGN.OF _N f~ W OR R EMODE LEO LABORATORY 
FACILITIES WITH A SUITABLE REFERENCE GUIDE TO DESIGN SAFETY. 

THERE IS iNO DISTINCTION BETWEEN TYPES OF LABORATORY AMO THE 
EMPHASIS IS ON GIVING GUIDES AND ALTERNATIVES RATHER THAN 
OETAILED SPECIFICATIONS. AREAS COVERED INCLUDE-” ( 1 ) AUTOMATIC 
SYSTEMS FCR FIRE AND EXPLOSION PROTECTION. (2) EMFRGEnCY ALARM 
SYSTEMS. (3) SPE CIAL F ACILITI ES FOR CHEMICAL STORAGE. HANDLING, 
AND DISPOSAL. (A) SAFETY EQUIPMENT, <S) FACILITIES FOR INFECTIOUS 
AGENTS ANC ANIMALS, (6) LABORATORY VENTILATION, (7) ILLUMINATION. 
<8> RADIO ISOTOPES. (9) EGRESS FACILITIES, (10) FIRE RESISTANCE. 
(11) WATER SUPPLY AND PIPING. AND (12) MISCELLANEOUS DESIGN 
FEATURES. SPECIAL EMPHASIS IS GIVEN TO LABORATORY VENTILATION. 

AND A BIBLIOGRAPHY IS PROVIDED ON INFECTIOUS AGENTS AND ANIMALS. 
(MM) 
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DESIGN, FLEXIBLE FACILITIES# FURNITURE# GLASS# LABORATORY 
EQUIPMENT# planning# SPACE UTILIZATION# TEMPERATURE* VENTILATION 



DESIGN FACTORS IN THE PLANNING OF RESEARCH LABORATORIES ARE 

— described wh ich includ e-* ( i) lqcationt (?) future expansion# o) 
INTERNAL FLEXIBILITY# (4) PROVISION OF SERVICES* (B) LABORATORY 
- BURNISHING# (6) INTERNAL TRAFFIC* (7) SPACE RFoUIreMEmTS # AND (6) 
BUILDING COSTS, a SECOND PART DISCUSSES AIR-COnDITIONtNG AND 

PflwnTTrrtMCn on n ka c # I » a ~ __ ' 
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PROCEDURES ARE presented FOR MODIFICATION OF AN EXISTING 
LABORATORY IN TERMS OF FURNITURE ANO EQUIPMENT, THE FOLLOWING ARE 
FACTORS WHICH ARE DISCUSSED AS mandatory requirements in the 
C H 0 ICE OF__LAB EQUIPME NT. MATER I A LS_,_A NO DESIGN— ( { ) ADEQUACY AND 
FUNCTIONAL USE, ( 2 ) SAFETY, ( 3 ) QUALITY. ( 4 ) EFFICIENCY. AND < 5 )~ 
CONSTRUCTIVE. PRODUCTIVE, AND CREATIVE RESEARCH ATMOSPHERE. 
DESIRABLE REQUIREMENTS DISCUSSED INCLUDE APPEARANCE. FLEXIBILITY. 
AND ECONOMY, CONSIDERATION IS ALSO GIVEN TO PRACTICES IN BIDDING 
ON NEW LAB EQUIPMENT AND FURNITURE, TO AVAILABILITY AnO DELIVERY 
■SQH EQMLE 'CF PURCHASES, AND TO THE USE OF UNITI7ED STOoK UNITS. 
(PS)// 
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SEVER AL^TMPOrTant RCT50IT3 A'RE CTTED SUPPORTING The ~ ~ 

contention that industrial SPECIALISTS should re utilizeo for the 
PLANNING AND EQUIPPING OF SCIENCE LABORATORIES, THE ADVANTAGEOUS 
employment of lab. planning experts IS DISCUSSED WITH regard to 

ACHIEVING THE OPTIMUM IN SAFETY, FUNCTIONALISM, FLEXIBILITY, AND 
CO NVENIENCE IN LAB PLANNING and FURNISHING. IFO// 
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ACOUSTICS* BUILDING EQUIPMENT, CLIMATE CONTROL* ELECTRICAL 
-SYSTEMS. ELECTRO tTY* ELECTRONIC CONTROL* HE AT .ILLUMINATION 
LEVELS* LABORATORIES* LIGHTING, RESEARCH* TEMP”fRA~TURE . 

.ventilation _ * 

THE COMPLEXITY Op TODAYS RESEARCH LABORATORIES REQUIRES A 
COMPLETELY CONTROLLABLE ENVIRONMENTAL SURROUNDING, RESEARCH 
.FACILITIES R EQUIRE CAREFULLY CONTROLLED TPMPF RaTUwfS , RELATIVE 
HUMIDTTY* AND MOISTURE* AND MUST BE FREE OF INTERFERENCE PROM 
_A IR-BORNE SOUND* MECHANICAL VIBRATIONS, AND ELFCTRICAl SOURCES, 
ALSO DESIRABLE ARE SPECIAL POWER SUPPLIES* WITH CAREFULLY 
REGULATED POWER CAPABILITIES. RESULTING HEAT AND WASTE PRODUCTS 
MUST BE SKILLFULLY EXHAUSTED TO THE EXTERIOR TO INSURE THE HEALTH 
AND SAFETY OF THOSE WORKING WITHIN, ( R H)// 
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DEVELOPMENT OF SCIENTIFIC FURNITURE in ACCORDANCE WITH 
SPECIFICATIONS DETERMINED BY CERTAIN PRESCRIBED USES# ATTENTION 
IS GIVEN TO THE ROLE OF_ RESEARCH IN DEVELOPMENT OF NEW LAB 
FURNITURE AND THE NEED FOR CONTINUED PROGRESS IN THIS AREA. ALSO 
■INCLUDED IS A SUMMARIZATION OF INDUSTRY*S ENGINEERING RESEARCH 
AND DEVELOPMENT SERVICES THAT ARE AVAILABLE TO~ THE A RDHI T E C T~^N D~ 
THE OWNER ._<FS>// 
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